The purpose of this study was to evaluate the effects of intravitreal aflibercept injection for age-related macular degeneration (AMD) with a retinal pigment epithelial (RPE) tear after intravitreal ranibizumab injection (IVR) which finally became resistant to additional IVR. Methods: We reviewed the medical records of AMD patients with RPE tears after intravitreal ranibizumab injection who were treated with intravitreal aflibercept injection after acquisition of resistance to additional IVR. Results: One eye from three patients, aged 66, 77, and 78 years, was evaluated. All cases started treatment with IVR for AMD. RPE tear developed 1, 4, and 3 months after the first IVR, respectively. Additional IVR was performed seven, seven, and nine times over 10, 19, and 21 months, respectively, but all cases finally became resistant to IVR. Intravitreal aflibercept injection was performed four times, six times, and once over 8, 9, and 6 months, respectively. At the last visit, all patients had complete resolution of subretinal and intraretinal fluid. Conclusion: Continued intravitreal aflibercept injection may be beneficial to manage AMD with RPE tear which has become resistant to additional IVR.
Introduction
Retinal pigment epithelial (RPE) tears are known to develop in eyes affected by exudative age-related macular degeneration (AMD) and commonly occur in patients with retinal pigment epithelial detachment. RPE tears occur spontaneously in 10% of patients with AMD, 1 and also occur in association with various treatments for exudative AMD, such as photodynamic therapy 2, 3 and anti-vascular endothelial growth factor (VEGF) therapy. 4 Sometimes, additional treatments are required for the persistent exudative change after development of RPE tear. However, there is no clinically proven guideline for how to manage this condition. Here, we report three cases of AMD with RPE tears, which developed after intravitreal ranibizumab injection (IVR, 0.5 mg/0.05 mL) and finally became resistant to additional IVR, that were treated with intravitreal aflibercept injection (IVA, 2.0 mg/0.05 mL). For this study, we reviewed the medical records of AMD patients with RPE tears after IVR that were treated with IVA after acquisition of resistance to additional IVR. A 66-year-old woman presented with a large fibrovascular pigment epithelial detachment in her left eye. At the initial visit, her best-corrected Landolt ring chart visual acuity (BCVA) was 0.7 in the left eye. Fluorescein angiography showed an occult choroidal neovascularization. Indocyanine green angiography showed no polypoidal lesion. IVR was performed to treat the choroidal neovascularization, but a RPE tear developed one month after the first injection. Three monthly additional IVR improved the exudative change for 3 months but recurrence developed. Four additional IVR were performed over 7 months, but did not improve the recurrent exudative change any further. We switched the anti-VEGF agent from ranibizumab to aflibercept. A total of four IVA injections over 8 months resulted in complete resolution of the persistent exudative change. BCVA improved to 0.9 at the last visit ( Figure 1 ). 
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Patient 2
A 77-year-old man presented with a large pigment epithelial detachment and subretinal fluid associated with polypoidal choroidal vasculopathy in his right eye. BCVA was 1.2. He had received three monthly IVR injections, but a RPE tear were observed 4 months after the first injection. An additional IVR resolved the subretinal fluid once, but six additional IVR injections over 18 months could not improve the recurrent exudative change. BCVA was decreased to 0.3. We switched to IVA, and the exudative change completely disappeared after six IVA injections over 9 months. BCVA remained at 0.3 at the last visit.
Patient 3
A 78-year-old man presented with subretinal fluid associated with AMD in the right eye. BCVA was 1.2. Fluorescein angiography displayed occult with no classic choroidal neovascularization, and indocyanine green angiography showed no polypoidal lesion. After three monthly IVR injections, an RPE tear developed. Nine monthly additional IVR injections over 21 months failed to improve the persistent exudative change and BCVA was reduced to 0.2. We switched the anti-VEGF agent from ranibizumab to aflibercept. The persistent exudative change resolved completely after one injection and there was no recurrence over 6 months. BCVA was 0.2 at the last visit.
Discussion
Several papers have already reported the effect of additional anti-VEGF therapy for persistent exudative change in AMD after development of an RPE tear. [5] [6] [7] [8] A previous report suggested that visual acuity continued to improve in 67% of eyes treated with additional intravitreal injection of ranibizumab or bevacizumab. 5 Another report showed that the mean visual acuity at 24 months was better in patients receiving ranibizumab than in those who received sham injection plus photodynamic therapy or sham injection alone. 6 We also observed improvement of the persistent exudative change for 3 months after three additional IVR in patient 1, and for 2 months after an additional IVR in patient 2 after additional IVR. These results suggest that continued anti-VEGF therapy could be the guideline for management of persistent exudative change in AMD after development of RPE tear.
On the other hand, we had a case of AMD with RPE tear that had no response to additional IVR (case 3) and two cases that developed resistance to additional IVR (cases 1 and 2). Asao et al reported that subretinal fluid was persistent in three of ten patients with RPE tear at 12 months in spite of additional anti-VEGF therapy. 8 The low responsiveness to drug therapy, development of tachyphylaxis, and formation of neutralizing antibodies to ranibizumab may be related to the reduced efficacy in such recalcitrant cases of AMD. 9, 10 In our study, all cases were treated successfully by conversion of the anti-VEGF agent from ranibizumab to aflibercept. Several papers have already reported on the effectiveness of aflibercept for AMD resistant to ranibizumab. 11, 12 These results suggest that the binding properties of aflibercept, the increased binding affinity to VEGF-A, 13, 14 and the ability of aflibercept to bind to VEGF-B and placental growth factor [13] [14] [15] [16] could account for the positive effects of IVA, even for AMD with RPE tears resistant to previous IVR.
Recently, Patel et al reported the usefulness of IVA in the treatment of large pigment epithelial detachments associated with occult choroidal neovascularization. 17 Our results suggest an advantage of aflibercept for the treatment of choroidal neovascularization existing beneath the RPE, even after the development of RPE tear.
In summary, we examined the effect of IVA for AMD with RPE tear that finally became refractory to IVR. Switching of the anti-VEGF agent may be one of the useful treatment options for AMD with RPE tear resistant to prior anti-VEGF therapies.
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